Measurement of macromolecular diffusion coefficients in human tumors.
The diffusive transport of macromolecules in tumors is an important determinant of the delivery of many anticancer therapeutics. However, measurements of diffusive transport to date have only been performed in animal models. In this work, diffusion coefficients of BSA and IgM were measured in human tumor biopsies (cooled to 4-7 degrees C to prevent degradation) using fluorescence recovery after photobleaching. To quantify the effects of excision and cooling, the diffusion coefficient of BSA and IgM was measured in human tumor xenografts in situ and after cooling and excision. The change in diffusion coefficients before and after excision of xenografts was used to calculate in vivo diffusion coefficients in human tumors from ex vivo measurements. Using this approach, we obtained the first quantitative determinations of macromolecular diffusion coefficients in human tumors and find that the diffusion coefficients of BSA and IgM in human colon were adenocarcinomas higher than those in xenografts. This difference is consistent with lower collagen content in the accessible regions of these human tumors. These measurements allow the quantitative prediction of the diffusive transport of like-sized macromolecular therapeutics in human tumors. These measurements should help in modeling the transport of novel large MW therapeutics, and hence in estimating their distribution and efficacy in tumors.